Abstract: In this study, we evaluated the probiotic properties of Lactobacillus plantarum, 24 Lactobacillus pentosus and Lactobacillus fermentum strains isolated from fermented radish. All to the evolution of antibiotic resistance among pathogenic bacteria due to misuse and/or over use 56 of antibiotics, alternative strategies are needed to control their infection (Sharma et al. 2014).
Identification of strains 144 The genomic DNA of the strains were isolated using genomic DNA isolation kit (GeneALL, 145 Seoul, Republic of Korea), following manufacturer's instruction. The16S rDNA of the strains 146 were amplified using 27F (5'-AGAGTTTGATCCTGGCTCAG-3') and 1492R (5'-GGTTACCT
147
TGTTACGACTT-3') primers and the PCR products were sequenced by SolGent sequencing The viable bacteria after each stress treatment was expressed in logarithmic base 10 of colony 177 forming units (Log CFU). D r a f t 9 was calculated using the formula (% Adhesion = [CFU of adhered bacteria per mL /CFU of 192 initially added bacteria per mL] × 100).
194
Antimicrobial activities, lactic acid production, and hydrogen peroxide production 195 The cell free supernatant (CFS) was prepared according to the procedure described by Muller Hydrogen peroxide production by the isolates was detected using prussian blue (PB) agar Where, A t represents absorbance at the time 1, 2, 3, 4 or 5h. A 0, represents absorbance at time 0h.
225
For co-aggregation assay, the cell suspension of LAB and pathogens were prepared separately in 226 PBS (pH7.4). Equal volume of each pathogen and LAB in PBS were mixed well and kept 227 undisturbed for 5h, the absorbance of each pair of LAB and pathogen was taken at 600 nm as The initial viable bacterial count was adjusted to 10.08±0.32 Log CFU/mL with or without 282 cryoprotectant, such as skim milk (5%, w/v) and maltodextrin (5%, w/v), were frozen at -80°C 
Results

294
Safety assessment and identification of candidate strains
295
The twenty-nine strains were initially screened for the production of bioamine in different 296 amino acid supplied decarboxylase medium. Most of the strains produced bioamine in histidine,
297
ornithine and tyrosine supplied medium (Table S1 ). Only eight strains did not produce bioamine 298 in any of the amino acid supplied decarboxylase medium (Table S1 ) and were selected for 299 further screening for mucin degradation activity, hemolytic activity and antibiotic resistance. The 300 eight selected strains did not show mucin degradation and hemolytic activity (data not shown).
301
The strains were resistant to kanamycin and gentamycin but susceptible to other antibiotics 302 recommended by EFSA (2012) ( Table 1) .
303
BLAST search of the 16S rDNA sequence of the strains using the EzTaxon database revealed 304 that six strains showed similarity to L. plantarum and two strains showed similarity to L.
305
fermentum. The sequences were submitted to GenBank nucleotide database (Fig. 1A) . L. (Fig. 1B) .We amplified recA gene by multiplex PCR D r a f t
Caco-2 cells, respectively (Fig. 2). LGG showed lowest adherence percentage (12±5%) to Caco- (Fig. 3C) respectively compared to other LAB strains (Fig. 3B) .
387
Bile salt deconjugation and cholesterol reduction
388
The candidate strains isolated from fermented radish possess bile salt hydrolase activity,
389
which deconjugated TDCA, TCA and GCA (Fig. 4A ) into free cholic acid or deoxycholic acid.
390
The cholesterol reduction of all the strains was significantly increased (P < 0.005) in the 391 presence of 0.3% bile compared to bile non-supplied MRS-Cho medium (Fig. 4B) 
Tolerance to freeze-drying condition
399
A combination of 5% skim milk and 5% maltodextrin was used as cryoprotectant, which 400 showed better protection of LAB cells from freeze-drying compared to freeze-drying in the 401 absence of these substances (Fig. 5) CFU/mL viability without cryoprotectants (Fig. 5) .
418
Discussion
419
In our study, the microbes isolated from fermented radish were initially screened for the 420 production of bioamines. We observed several isolates produced bioamine in histidine, ornithine 421 and tyrosine supplied medium. Since, our goal was to utilize the microbes as starter culture and 
425
We observed that the strains described in this study did not possess mucin degradation in our study showed viability >7.5 Log CFU/mL at pH 2.
445
In addition to survival in OGT, adherence to intestinal epithelium is a prerequisite for the 
508
Intestinal microbes with bile salt hydrolase activity will deconjugate the conjugated bile into The fermented radish isolates described in this study showed one log value decrease in 
